Hamilton (1) argued that prior to his theory of inclusive fitness, nobody had sought evidence for kin discrimination in animals because nepotism was an embarrassment to human society. Why did it take so long after Hamilton's theory was proposed, however, to search for kin discrimination in simpler organisms, like bacteria? Perhaps we were prideful that we, as animals, have the unique ability to recognize kin and use the kin-unit as the basic building block of our advanced societies. This pride has since been diminished by the discoveries of kin discrimination in plants (2) , social amoebae (3), and Gram-negative bacteria (4, 5) . Now the discovery of kin discrimination in the Gram-positive soil bacterium Bacillus subtilis (6) may cause us to rethink what it means to be kin and why we exist as organisms at all.
Discriminating Nepotism
Hamilton started the modern interest in kinship with a simple idea that organisms will take advantage of available cues to preferentially help or avoid harming kin (1, 7). The basic idea was so commonsensical that Hamilton remarked, ". . .we have known that our species is inclined to nepotism for as long as we have known anything; we are steeped in its existence and known of it since, as infants, we began to have any ideas at all" (1). Like the recognition of obvious truths more generally, Hamilton's insight had much deeper implications. The first was that altruism would evolve under less restrictive population structures than Haldane assumed (8) , and thus that the mathematical condition for altruism was worth explicating as part of a general kinship theory (7). The second was that individuals within apparently cooperative groups would often take advantage of cues to selfishly exploit distant kin or nonkin (1, 7).
Somatic Compatibility
Rumination of the Hamiltonian paradigm led Dawkins (9) to develop the gene-centric view of evolution, which ultimately raised the question of why organisms exist. Buss (10, 11) argued that multicellular organisms that fuse exist in part because they possess somatic compatibility systems that restrict fusion to close kin, and prevent the spread of somatic cell parasites that threaten somatic differentiation. Although the Hamilton and Buss views on kin discrimination are often viewed as synonymous, a recent model shows that somatic compatibility can evolve in response to discriminating nepotism (12) . This model suggests discriminating nepotism can involve behaviors that preferentially rob nonkin of somatic resources, and that the evolution of somatic compatibility in response to these discriminatory behaviors incidentally prevents the spread of cancer-like somatic parasites (12) .
Enter Bacillus
Using an approach to studying microbial social evolution that stays faithful to the natural context, Stefanic et al. (6) examine the kin discrimination ability of 39 B. subtilis clones found as spores in two small soil samples (Fig. 1) . By constructing a phylogeny of these clones based on four housekeeping genes, using prior data on how these clones fall into different ecotypes (13) , and performing all 741 pairwise combinations of these clones, Stefanic et al. (6) provide a convincing demonstration of kin discrimination. In total, 12 recognition groups were found, suggesting that unrelated clones were unlikely to share the recognition type by chance. Moreover, discrimination was shown to prevent cellular movement between neighboring swarms on an agar substrate (6) . The data also showed that most clones found Slovenia. Samples were treated to kill vegetative cells but preserve spores. Thirty unknown bacterial isolates were derived from each section, which is why approximately equal numbers of clones were derived from large and small sections (13) . Sixty-seven bacterial isolates were identified as B. subtilis, and of these 42 were different clones (clonemate spores not shown). Here, the different clones are shown by numbers and color-coded by ecotype (see color legend). Clones 122, 188, and 207 had a minority quorum-sensing language (13) and were not included in the present analysis. Clones found in the same soil samples that shared recognition types are shown as fused circles. The only co-occurring clones that shared recognition type and were not close relatives were 210 + 30 and 210 + 31 in sample 1A (see also figure 2 of ref. 6).
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close together at the microscale of the same recognition type were closely related (Fig. 1) . About half of neighboring spores were kin, even ignoring clonemate spores (Fig. 1) . This finding suggests that the recognition system would naturally restrict biofilm fusion to kin.
Somatic Compatibility or Discriminating Nepotism?
The behavior observed by Stefanic et al. (6) in B. subtilis appears to be somatic compatibility, because it forms boundaries between neighboring swarms on an agar substrate, thus preventing the potential for somatic resource-plundering interactions that could occur with fusion of swarms. However, when Stefanic et al. (6) inoculated clones differing in recognition type on a natural substrate of plant root, they found no evidence for boundary formation. Rather, the authors found only one clone per root (6) . At first glance, it might appear that this boundary formation on agar is the consequence of a behavior that functions in nature as discriminating aggression between clones within chimeric biofilms. This interpretation seems consistent with findings in other bacteria of mechanisms causing boundary formation on agar substrates. Boundaries form in Proteus mirabilis as a consequence of cells shooting poison-tipped nano-spears via the type VI secretion system (4), and in Paenibacillus dendritiformis as a consequence of cells secreting a lethal protein (14) . If boundaries viewed in the laboratory are merely the consequence of behaviors that function as aggression in nature, then biofilms may be less organismal-and more marked by internal conflicts (15)-than laboratory studies suggest.
Appearances Can Be Deceiving
It must be emphasized, however, that neither the finding of clonal displacement nor boundary formation by cell-level aggression rule out somatic compatibility. True slime molds Didymium iridis possess somatic compatibility, and different genotypes competitively displace each other in microcosms, whether or not those genotypes fuse (16) . Moreover, true slime molds (16), fungi (17) , and marine invertebrates (18, 19) use cell death as an effector arm of somatic compatibility. Thus, it is possible that displacement occurred in B. subtilis even with swarms remaining physically discrete, with cell-level aggression producing the boundaries of a swarm-level somatic compatibility response.
The Case for Somatic Compatibility
There are two positive reasons we might expect somatic compatibility in B. subtilis. First, there is increasing evidence of a true soma, or group of specialized nonreproductive "body" cells, including seven differentiated nonspore cell types or functions in B. subtilis (20) . Within biofilms, some B. subtilis cells differentiate to produce fertile spores while others secrete surfectins that ward off microbial attacks and extracellular polysaccharides that allow substrate adherence (15) . Some cells even die in response to cues by other cells, providing their neighbors with nutrients during times of starvation (20) . Viewed from the biofilm as a whole, these valuable cellular behaviors constitute a somatic resource that could be robbed by nonkin when fusion occurs. The resulting conflicts would be predicted to select for somatic compatibility (12) . Second, an assumption of somatic compatibility in B. subtilis yields explanatory coherence. Stefanic et al.'s (6) finding of variability in morphology of boundary lines in fusion events between close relatives is reminiscent of what is seen in marine invertebrates, true slime molds, and fungi, where somatic compatibility reactions often become variable and delayed with fusion between close kin (12, 16, 17) . A possible genetic explanation for this is that nonclonemate kin differ at only one or two of multiple somatic compatibility cue genes, with each gene having a different effect. Genetic studies of the Chestnut blight fungus, Cryphonectria parasitica, are consistent with this interpretation, showing variability in the morphology of somatic compatibility responses depending on which of six cue genes differ between fusing mycelia (17) . The finding that mutations of any of various discrete loci in another soil bacterium, Myxococcus xanthus, will produce variable morphologies of boundary formation, whereas fusion events of natural clones typically produce wellmarked boundaries (5) , is also consistent with somatic compatibility based on multiple genetic cues.
Conclusion
If somatic compatibility were shown to exist in B. subtilis, this would strengthen the case in favor of cooperation being a dominant behavior of cells within biofilms, and strongly suggest that biofilms are organismal. One way to provide evidence for somatic compatibility would be to use time-lapse videography to show that clones that form boundaries on agar also do so on natural substrates, even where clones ultimately displace each other. Such a finding might alter our general approach to viewing biofilms, and it could also lead to important insights regarding the evolution of somatic compatibility. Even if it proved true that boundary formation on agar substrates is an unnatural consequence of discriminatory aggression, however, studies of bacterial conflict would still have the potential to yield insights into behaviors that may select for somatic compatibility more generally. Ultimately, investigations on bacteria like B. subtilis could help answer some of the deepest questions in evolutionary biology: why organisms exist as discrete and unitary entities, and how mechanisms promoting individuality affect the diversity, abundance, and ecological interactions of living organisms.
